_________________________________________________

Outline
A chordal ring is a ring structured network in which each node has an additional link, called as chord.
It is assumed that each odd-numbered node i (i=1, 3, …, N-1) is connected to a node (i+w) mod N, where w is the chord length.
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_________________________________________________
Model for Computing the Blocking Probability
• The analytical model has been presented in:
S. Subramaniam, M. Azizoglu, and A. K. Somani, "All-Optical Networks with Sparce Wavelength Conversion", IEEE/ACM Transac. Networking, Vol. 4, No. 4, pp. 544-557, 1996. • This model applies for circuit-switched optical networks;
• It takes into account dynamic input traffic;
• It incorporates the correlation between the wavelengths used on successive links of a multi-link path.
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_________________________________________________
Model for Computing the Blocking Probability
• Model Assumptions:
1) Call requests arrive at each node according to a Poisson process with rate λ; each call is equally likely to be destined to any of the remaining nodes.
2) Call holding time is exponentially distributed with mean 1/µ; the offered load per station is ρ=λ/µ.
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_________________________________________________
Model for Computing the Blocking Probability
3) The path used by a call is chosen according to a prespecified criterion (e.g. random selection of a shortest path), and does not depend on the state of the links that make up a path; the call is blocked if the chosen path can not accommodate it; alternate path routing is not allowed.
4) The number of wavelengths per link, F, is the same on all links; each node is capable of transmitting and receiving on any of the F wavelengths; each call requires a full wavelength on each link it traverses.
5) Wavelengths are assigned to a session randomly from the set of free wavelengths on the associated path.
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_________________________________________________
Network Diameter
The performance assessment is focused on chordal rings with chord lengths of w=3, w=N/4, and w= +3.
The last one is very important since it leads to the smallest network diameter.
If the number of nodes is larger or equal than 484, there are other chord lengths that also lead to the smallest network diameter, but here we concentrate only on the above referred chord lengths. 
_________________________________________________
Performance Metrics
Besides the blocking probability, two metrics are used:
• Chord length gain (G cl ) defined as:
where P w3 is the blocking probability in a chordal ring with a chord length of 3, and P wl is the blocking probability in a chordal ring with a chord length of wl ;
• node degree gain (G nd ) defined as:
where P ( D-1 ) is the blocking probability in a network with a node degree of D-1, and P D is the blocking probability in a network with a node degree of D. If the number of wavelengths is large (12, 16), the chord length gain decreases up to a certain converter density, and then the chord length gain begins to increase slightly. Node degree gain for chordal ring and meshtorus networks, both with 100 nodes (without wavelength interchange).
For the case of w=√N+3, very small node degree gains were observed.
As the load decreases from 5 to 0.01 Erlang, the variation of the node degree gain remains within one order of magnitude 1.0E+00 Again, the node degree gain is very small and increases slightly as the converter density increases. 
_________________________________________________
Conclusions
• Using an analytical model, we have presented an assessment of the blocking performance in wavelength routed chordal ring networks with chord lengths of 3, N/4, or +3
• It was shown that, in a 100-node chordal ring, the use of w=N/4, instead of w=3, clearly improves the blocking probability. An improvement in blocking performance was also observed if the chord length of +3 is used, instead of w=N/4 or w=3
• Chordal rings have also been compared with mesh-torus networks. An important feature has been revealed: very small gains were observed due to the increase of the node degree from 3 (chordal ring with 100 nodes and w= +3) to 4 (mesh torus with 100 nodes).
• These very small node degree gains were also observed in networks with a larger size (1600 nodes).
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_________________________________________________
Conclusions
• Concerning the influence of wavelength interchange on these small node degree gains, it was shown that the node degree gain is very small and increases slightly as the converter density increases.
• Thus, if a small blocking performance degradation is allowed, the choice of a chordal ring with a chord length of w= +3, instead of a mesh-torus, leads to a reduction in the number of network links, and hence in the total cable length, since the number of links in a N-node chordal ring is 3N, and the number of links in a N-node mesh-torus is 4N.
• However, the number of nodes in a chordal ring with w= +3 must be a square (as well as in mesh-torus), and this restriction is not imposed to other chord lengths such as w=N/4 or w=3.
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